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SUMMARY Drug a l lerg ic  react ions f requent ly  represent  a  ser ious d iagnost ic  prob lem.  In  th is  paper  we summar ise the most

re levant  data publ ished in  recent  years  on the d iagnost ic  re l iab i l i ty  o f  the in  v i t ro  techniques in  drug a l lergy d iagnos is .
The lymphocyte transformation test (LTT) offers a sensit ivi ty of 58% in the diagnosis of late al lergic reactions to betalactams

and 64.5% in  the immediate  a l lerg ic  react ions.  The basophi l  ac t ivat ion tes t  and the ant igen-spec i f ic  su lph ido leukot r iene deter -

minat ion have an acceptab le  d iagnost ic  re l iab i l i ty  in  musc le  re laxant  drug- induced react ions and in  beta lactam a l lergy.  BAT

sensit ivi ty in betalactam al lergy was50.7To and i ts specif ici ty 93.3%, whereas CAP had a sensit ivi ty of 36.7% and a specif ici ty

of 83.3%, and CASI a sensit ivi ty oî 47]% and a specif ici ty of 83.3%. For NSAID hypersensit ivi ty, BAT sensit ivi ty was 63.3%

and specif ici ty 93.3%, CAST sensit ivi ty was 38.3% and specif ici ty 76.6%. BAT sensit ivi ty in metamizol al lergy was 42.3% and

the spec i f ic i ty  100% and CAP was negat ive in  a l l  the 17 cases in  which i t  was per formed.
The joint use of BAT and CAP (specif ic lgE) al lows diagnosis of 65.2"/" of the betalactam al lergic patients with a specif ici ty of 83.3%.

The combined use of CAST and BAT in metamizol al lergy detects 76To of the cases and76.9o/o when associat ing the skin tests.

ln NSAID hypersensit ivi ty, the joint use of BAT and CAST does not increase the diagnostic rel iabi l i ty of BAT alone.

BAT is a non-invasive useful technique in the in vitro diagnosis of betalactam and metamizol al lergy, and NSAID hypersensit ivi ty.
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INTROIDUGTION

Drug a l le rg ic  reac t ions  f requent ly  represent  a  ser ious
d iagnost ic  p rob lem.  Th is  i s  due to  the  po ten t ia l  r i sk  o f
the  in  v ivo  methods  on  one hand,  and on  the  o ther  to
the lack of  in v i t ro tests or to their  low rel iabi l i ty ,  espe-
c ia l l y  fo r  some drugs ,  such as  NSA|Ds.

In our environment,  betalactam ant ib iot ics are the
most f requent cause of  lgE-mediated react ions to
drugs, fo l lowed by pyrazolones (1).  There is a possibi-

l i ty  to determine speci f ic  lgE to betalactam ant ib iot ics
but up to now there are no in vitro diagnostic tests
whose usefulness has been demonstrated in the dia-
gnosis of  pyrazolone al lergy or NSAID hypersensi t iv i ty.

The first important handicap of specific lgE determi-
nat ion in the in v i t ro diagnosis of  drug al lergy is that
i t  i s  ava i lab le  fo r  a  very  l im i ted  pane l  o f  d rugs  on ly ,
s u c h  a s  p e n i c i l l i n ,  i n s u l i n ,  p r o t a m i n e  a n d  t h i o p e n t a l .

According to Blanca et  a l .  (2) ,  the sensi t iv i ty of  CAP
FEIA (Pharmacia) in betalactam al lergy is 74o/o,  the

D e p a r t m e n t  o f  A l l e r g o l o g y  a n d  C l i n i c a l  l m m u n o l o g y .  U n i v e r s i t y

C l i n i c  o f  N a v a r r a .  S c h o o l  o f  M e d i c i n e .  U n i v e r s i t y  o f  N a v a r r a  -  3 1 0 8 0

P a m p l o n a  ( S p a i n ) .
( 1 ) A l l e r g y  S e r v i c e .  H o s p i t a l  B a s u r t o .  B i l b a o .  S p a i n .

best  resu l ts  a re  ob ta ined w i th  amox ic i l l i n  and benzy-

lepenic i l loyl  (BPO) with a speci f ic i ty of  96% and 100%'

The same group s tud ied  a  g roup o f  sub jec ts  p resen-

t ing  immedia te  a l le rg ic  reac t ions  to  a  pen ic i l l i n  der i -

vat ive who were skin test  negat ive but posi t ive serum

lgE ant ibod ies .  Out  o f  290 pa t ien ts  w i th  immedia te

a l le rg ic  reac t ions  to  a  pen ic i l l i n  der iva t ive ,  40  (13 '8%l

were skin test  negat ive and RAST posi t ive (3).

The serum tryptase and histamine determinations are

he lp fu l  in  the  d iagnos is  o f  anaphy lac t ic  shock  and ana-
phylaxis,  but  ser ia l  measurements may be needed to

conf i rm mast-cel l  part ic ipat ion in mi lder react ions (4,5) '

A  b io log ica l  a l le rgy  tes t  i s  a  ce l lu la r  in  v i t ro  assay

where  ce l l s  f rom a  pa t ien t  a re  s t imu la ted  by  a  pu ta t i -

ve  a l le rgen and a  b io log ica l  response observed.  The

ant igen-speci f ic  in v i t ro st imulat ion reproduces to

some ex ten t  the  ce l lu la r  ac t i va t ion  cond i t ions  fo l lo -

wing in v ivo contact  wi th the drug, and of fers theore-

t ical ly speci f ic  informat ion because i t  const i tutes an

ex vivo provocat ion test .

I  Lymphocyte t ransformat ion test  (LTT) in the

d iagnos is  o f  la te  d rug  a l le rg ic  reac t ions .  In  la te

d r u g  a l l e r g i c  r e a c t i o n s  t h e  l y m p h o c y t e  t r a n s f o r m a -
t ion  tes t  (LTT)  de tec ts  ce l lu la r  p ro l i fe ra t ion  or  b las-
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t o g e n e s i s  a f t e r  i n c u b a t i o n  o f  t h e  l y m p h o m o n o c y t i c
c e l l s  w i t h  t h e  s u s p e c t e d  d r u g .  T h e  l y m p h o c y t e
t rans format ion  tes t  (LTT)  measures  in  v i t ro  the  pro-
l i f e r a t i o n  o f  T  c e l l s  t o  a  d r u g  f r o m  w h i c h  o n e  m a y
c o n c l u d e  t h a t  a  p r e v i o u s  i n  v i v o  r e a c t i o n  h a s  b e e n
d u e  t o  s p e c i f i c  s e n s i t i z a t i o n .  T h i s  L T T  p h e n o m e n o n
h a s  b e e n  c o n f i r m e d  b y  t h e  g e n e r a t i o n  o f  d r u g - s p e -
c i f i c  T - c e l l  c l o n e s  a n d  t h e  f i n d i n g  t h a t  s o m e  d r u g s
c a n  d i r e c t l y  i n t e r a c t  w i t h  t h e  T - c e l l  r e c e p t o r s ,
w i t h o u t  p r e v i o u s  m e t a b o l i s m  o r  t h e  n e e d  t o  b i n d  t o
p r o t e i n  c a r r i e r s .  T h e  m a i n  a d v a n t a g e  o f  t h i s  t e s t  i s
i t s  a p p l i c a b i l i t y  w i t h  m a n y  d i f f e r e n t  d r u g s  i n  d i f f e -
r e n t  t y p e s  o f  i m m u n e  r e a c t i o n s ,  a s  d r u g - s p e c i f i c  T
c e l l  a r e  a l m o s t  a l w a y s  i n v o l v e d  i n  d r u g  h y p e r s e n s i -
t i v i t y  r e a c t i o n s .  l t s  m a i n  d i s a d v a n t a g e s  a r e  t h a t  a n
in  v i t ro  p ro l i fe ra t ion  o f  T  ce l l s  to  a  d rug  is  d i f f i cu l t
t o  r e l a t e  t o  t h e  c l i n i c a l  s i t u a t i o n  a n d  t h a t  t h e  t e s t
p e r  s e  i s  r a t h e r  c u m b e r s o m e  a n d  t e c h n i c a l l y
d e m a n d i n g .  I n  a d d i t i o n ,  i t s  s e n s i t i v i t y  i s  l i m i t e d  ( f o r

b e t a l a c t a m  a l l e r g y  i t  i s  i n  t h e  r a n g e  o f  6 0 - 7 0 % ) .
C o n s e q u e n t l y ,  d r u g  h y p e r s e n s i t i v i t y  d i a g n o s i s
n e e d s  t o  r e l y  o n  a  c o m b i n a t i o n  o f  h i s t o r y  a n d  d i f f e -
ren t  tes ts ,  as  none o f  the  tes ts  ava i lab le  has  per  se
a  s u f f i c i e n t  s e n s i t i v i t y  w h e n  u s e d  a l o n e .  W i t h i n
these l im i ta t ions ,  the  LTT has  proven to  be  a  use fu l
tes t  fo r  the  d iagnos is  o f  d rug  hypersens i t i v i t y  reac-
t i o n s  a n d  h a s  h e l p e d  t o  b e t t e r  u n d e r s t a n d  t h e s e
r e a c t i o n s  ( 6 ) .

A c c o r d i n g  t o  L u q u e  e t  a l .  ( 7 ) ,  t h e  o v e r a l l  s e n s i t i v i t y
o f  LTT in  the  a l le rg ic  pa t ien ts  was 62yo,  bu t ,  when
ana lyzed separa te ly ,  sens i t i v i t y  was  64 .5% for  the
immedia te  reac t ing  group and 57 .9o /o  fo r  the  non-
immedia te  g roup.  The LTT spec i f i c i t y  was  92 .8o /o .
T h e s e  a u t h o r s  c o n c l u d e  t h a t  t h e  L T T  s h o u l d  b e
cons idered a  use fu l  in  v i t ro  d iagnos t ic  too l  to  iden-
t i f y  s u b j e c t s  a l l e r g i c  t o  p e n i c i l l i n s ,  e s p e c i a l l y
p a t i e n t s  w i t h  n o n - i m m e d i a t e  r e a c t i o n s  w h e r e  t h e
LTT has  a  be t te r  d iagnos t ic  va lue  than sk in  tes ts .
In te res t ing ly ,  pos i t i ve  T-ce l l  p ro l i fe ra t i ve  responses
c a n  b e  o b s e r v e d  1 0  o r  m o r e  y e a r s  a f t e r  t h e  o c c u r -
rence o f  the  reac t ion  w i thout  fu r ther  exposure  to
t h e  d r u g .

F u r t h e r  w o r k  o n  t h e  s i m p l i f i c a t i o n  o f  t h i s  t e s t  a n d
sys temat ic  eva lua t ion  o f  i t s  sens i t i v i t y  and spec i f i -
c i t y  i n  s o m e  m a i n  g r o u p s  o f  d r u g s  a r e  n e c e s s a r y  t o
m a k e  t h i s  t e s t  m o r e  w i d e l y  a v a i l a b l e .

I  T cel l  act ivat ion can be detected by f low cyto-
m e t r y  a n a l y s i s  a f t e r  i n c u b a t i o n  w i t h  t h e  s p e c i f i c
an t igen.  A f te r  seven days  o f  cu l tu re ,  ac t i va ted  ce l l s
can be  de tec ted  by  the  presence o f  the  CD25 mole-
c u l e  ( i n t e r l e u k i n - 2  r e c e p t o r )  o n  C D 3 +  T - c e l l s  ( 8 ) .

Wi th  CD69 s ta in ing ,  T- lymphocy te  ac t iva t ion  can be
detec ted  f rom the  f i rs t  24  h  o f  co-cu l tu re  w i th  the

a n t i g e n  ( 9 ) .  U p  t o  n o w ,  h o w e v e r ,  t h e r e  a r e  n o  v a l i -
d a t e d  r e s u l t s  w i t h  t h e s e  t e c h n i q u e s  i n  d r u g  a l l e r g y .

I  Basophi l  act ivat ion markers and ant igen-speci f ic
sulphidoleukotr iene product ion in the ín v i t ro dia '
gnosis of  drug al lergy or hypersensi t iv i ty

N e w  m e t h o d s ,  l i k e  t h e  b a s o p h i l  s u r f a c e  m a r k e r
f o r  a c t i v a t i o n  C D 6 3  a r e  r e p l a c i n g  o l d  o n e s  l i k e
h i s t a m i n e  r e l e a s e  f o r  i m m e d i a t e  t y p e  h y p e r s e n s i t i -
v i t y  reac t ions .

I n  t h e  l a t e  1 9 9 0 s  b a s o p h i l s  w e r e  s h o w n  t o  u p r e g u -
l a t e  t h e  e x p r e s s i o n  o f  a  n u m b e r  o f  s u r f a c e  p r o t e i n s
(eg ,  CD45,  CD63,  CD69 and CD203c)  when ac t iva ted
b y  a l l e r g e n  ( 1 0 ) .  C D 6 3  m o l e c u l e  i s  a  5 3  K d a  t e t r a s -
p a n  g r a n u l a r  p r o t e i n  t h a t  i s  e x p r e s s e d  n o t  o n l y  o n
t h e  b a s o p h i l  g r a n u l e s  a n d  o n  t h e i r  s u r f a c e  w h e n  i t
i s  ac t i va ted ,  bu t  a lso  on  monocy tes ,  macrophages
a n d  p l a t e l e t s .  T h e  e x p r e s s i o n  o f  t h i s  m a r k e r  i s  c o r -
r e l a t e d  w i t h  d e g r a n u l a t i o n ,  w h i c h  m a k e s  o f  t h i s
m o l e c u l e  a  p e r f e c t  m a r k e r  o f  t h e  b a s o p h i l  a c t i v a -
t i o n  ( 1 1 ) .

Th is  mo lecu le  can be  de tec ted  by  f lowcy tomet ry ,
u s i n g  t w o  m o n o c l o n a l  a n t i b o d i e s :  a n t i  C D 6 3  P E  a n d
a n t i  l g E  F I T C .

D u r i n g  t h e  l a s t  f i v e  y e a r s ,  a n  i n c r e a s i n g  n u m b e r  o f
s t u d i e s  h a v e  d e m o n s t r a t e d  t h a t  f l o w c y t o m e t r i c
quant i f i ca t ion  o f  in  v i t ro  basoph i l  ac t i va t ion  can be
q u i t e  e f f i c i e n t  a n d  r e l i a b l e  t o o l  t o  m e a s u r e
l g E - d e p e n d e n t  a l l e r g e n  s p e c i f i c  r e s p o n s e  i n  a l l e r g i c
p a t i e n t s  ( 1 2 ) .

I  M o n e r e t  e t  a l .  ( 1 3 )  s t u d i e d  5 0  p a t i e n t s  w i t h
musc le  re laxant  d rug- induced a l le rg ic  reac t ions
a n d  f l o w  c y t o m e t r y  u s i n g  C D 6 3  a n d  C C R 3  a n d
found a  sens i t i v i t y  o f  54%.  Abuaf  e t  a l  (14)  s tud ied
t h e  b a s o p h i l  a c t i v a t i o n  b y  m u s c l e  r e l a x a n t  d r u g s
u s i n g  t h e  " B A S l C "  a s s a y ,  w h i c h  m e a s u r e s  t h e
i n t e n s i t y  m o d i f i c a t i o n s  o f  t h e  f l u o r e s c e n c e  o p p o -
sed to  the  percentage o f  pos i t i ve  ce l l s .  The au thors
proved a  charac ter is t i c  dose- response curve ,  bu t
i n d i c a t e  t h a t  h i g h  c o n c e n t r a t i o n  o f  d r u g s  c a n  a c t  a s
u n s p e c i f i c  b a s o p h i l  a c t i v a t o r s .

S u d h e e r  e t  a l .  ( 1 5 )  e x a m i n e d  f l o w  c y t o m e t r i c  a n a l y -
s i s  o f  t h e  e x p r e s s i o n  o n  t h e  c e l l  s u r f a c e  o f  t h e  b a s o -
p h i l  a c t i v a t i o n  m a r k e r s  C D 6 3  a n d  C D 2 0 3 c  a n d  m e a -
s u r e d  h i s t a m i n e  r e l e a s e  i n  2 1  p a t i e n t s  w h o  w e r e
r e f e r r e d  w i t h  p o s s i b l e  p e r i - o p e r a t i v e  a n a p h y l a x i s .
T h e  s e n s i t i v i t y  o f  C D 6 3 ,  C D 2 0 3 c ,  b a s o p h i l  h i s t a m i -
n e  r e l e a s e  a n d  s k i n  p r i c k  f o r  t h e  m u s c l e  r e l a x a n t s
was found to  be  79o/o ,36yo,36% and 64o/o ,  respec t i -
v e l y ;  t h e  s p e c i f i c i t y  w a s  f o u n d  t o  b e  1 0 0 % .
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W e  s t u d i e d  t h e  d i a g n o s t i c  r e l i a b i l i t y  o f  t h i s  t e c h -
n ique in  the  in  v i t ro  d iagnos is  o f  a l le rgy  to  d i f fe ren t
d r u g s ,  s u c h  a s  b e t a l a c t a m  a n t i b i o t i c s  a n d  m e t a m i -
z o l ,  a s  w e l l  a s  o f  N S A I D  h y p e r s e n s i t i v i t y .

f f i * t a l m c t s m  & l l e r g € c  p a t É e * r t s

We s tud ied  a  g roup o f  92  pa t ien ts  w i th  be ta lac tam
ant ib io t i c  a l le rgy  who had presented  anaphy lax is  o r
ur t i car ia -ang ioedema ìmmedia te ly  a f te r  admin is t ra -
t ion  o f  be ta lac tam ant ib io t i cs ;  69  o f  them had pos i t i ve
sk in  tes t  a t  leas t  to  one o f  the  a l le rgens  tes ted :  MDM,
P P L ,  p e n i c i l l i n ,  a m p i c i l l i n ,  a m o x i c i l l i n  a n d  t h e  c e p h a -
lospor ins  invo lved in  the  reac t ion .  The second group
inc luded 23  pa t ien ts  a l le rg ic  to  be ta lac tams w i th
negat ive skin tests to betalactams. Five of  them had
posi t ive CAP, 12 had negat ive CAP to betalactams but
posi t ive provocat ion tests,  and 6 had negat ive CAP
but  more  than two ep isodes  o f  anaphy lax is /u r t i car ia
a f te r  amox ic i l  l i n  admin is t ra t ion .

As  cont ro l  g roup,  30  non a l le rg ic  pa t ien ts  (13  males
and 17  females)  (52 .5  years  t  14 .9)  were  chosen.  A l l  o f
them had negat ive skin tests to betalactams and tole-
ra ted  the i r  admin is t ra t ion .

M l e t a r n i x q r l  a l l e r g i c  p a t 5 e m t s

We include a group oî  26 metamizol  a l lergic pat ients and
30 healthy controls. Out of the 26 patients, 14 had pre-
sented a na phyl axis, 12 u rtica ria-a n g ioedema i m mediate-
ly ( less than one hour)  af ter  the exclusive administrat ion
of Metamizol alone. NSAID hypersensitivity was ruled
out in all the patients by provocation test to ASA and
diclofenac. The skin tests were positive in 13 patients
(50%). The 30 healthy controls had negative skin tests
and oral provocation test to metamizol and aspirin.

Fmtiemts vrr i th nf iSdeÉff i  hypers*; ls l t f rwf i ty

Sixty NSAID hypersensi t ive pat ients (38 with cuta-
neous,  20  w i th  a i rway  and 2  w i th  cu taneous and a i r -
way  symptoms)  and 30  cont ro l  pa t ien ts  (15  ex t r ins ic
asthmat ics) were selected. Their  hypersensi t iv i ty was
conf i rmed by  documented h is to ry  ind ica t ing  a t  leas t
two c l in ica l  ep isodes  to  two or  more  d i f fe ren t  NSAIDs
or  by  pos i t i ve  o ra l  p rovocat ion  cha l lenge.  l so la ted
buffy coat leukocytes were stimulated in vitro with
a s p i r i n ,  p a r a c e t a m o l ,  m e t a m i z o l ,  d i c l o f e n a c ,  a n d
naproxen. The percentage of  act ivated basophi ls was
eva lua ted  by  an  an t i -CD63 ant ibody .  As  cont ro l  g roup,
30  hea l thy  cont ro ls  w i thout  h is to ry  and who to le ra ted
NSAIDs were  inc luded.
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METHOIDS

S k É n  t e a t s

The usua l  p rocedure  was used fo r  sk in  tes ts  (16) ,  as
prev ious ly  descr ibed (17  -201.

I  Speci f ic  lgE determinat ion :  speci f ic  lgE was deter-
mined by  CAP (Pharmac ia  Uppsa la ,  Sweden)  in  the
cases  o f  be ta lac tam a l le rgy  w i th  pen ic i l l i n  G,  pen ic i l -
l i n  V ,  a m p i c i l l i n  a n d  a m o x i c i l l i n ,  a n d  i n  1 7  c a s e s  o f
pa t ien ts  w i th  metamizo l  a l le rgy .  Resu l ts  equa l  to  o r
greater than 0.35 kU/ l  were considered posi t ive.

I Basophil activation test and Sulphidoleukotrien
determinat ion:  Sulphidoleukotr iene product ion was
determined by CAST-ELISA (Bùhlmann laborator ies,
Al lschwi l l ,  Switzer land) in al l the cases and controls.  BAT
was performed as descr ibed in detai l  e lsewhere (17,19l ' .

I Statistical analysis : The data were analysed by a
SPSS 10.0 program. The data were expressed in
means * standard deviat ion.  The reproducibi l i ty  of  BAT
was analysed by the intraclass correlat ion coeff ic ient .
Values of  p<0.05 were considered signi f icant.  To obtain
the opt imal cut  of f  point  of  the BAT and CAST we
appl ied ROC curves (Receiver operat ing character ist ic) .

RESULTS

f f ieT, SAST end SAP
t n  h e t a l a c t * m  a l l e r g i c  p a t i s m t s

I Patients with positive skin tests: Sensitivity of BAT
was 50.7% (35/69) and i ts specif ici ty 933% (28130) for
a cut  of f  po int  o f  basophi l  act ivat ion greater  than 5%
and a  s t imu la t ion  index  (S l )  g rea ter  than 2  (S l=  ac t i -
va t ion  w i th  the  drug /basa l  ac t i va t ion) .  Spec i f i c  lgE
determinat ion  by  CAP (Pharmac ia)  showed a  sens i t i -
vity of 36.7% and a specificity of 83.3%. CAST presen-
ted a sensi t iv i ty of  47.7% and a speci f ic i ty of  83.3%.
The combined use o f  CAP (Pharmac ia)  and BAT a l lo -
wed ident i f icat ion of  83.3%. The jo int  use of  CAP
(Pharmacia) and BAT al lowed ident i f icat ion of  65.2%
of the pat ients wi th a speci f ic i ty of  83.3%.

The posi t ive predict ive value (PPV) in BAT was 19.4%
and the negat ive predict ive value (NPV) 98.4%. The
PPV of CAP was 6.4% and the NPV 97.7%. For CAST
the PPV was 8.1o/o and the NPV was 98.1%.

I Patients with negative skin tests: Out of the 23
def in i te ly  a l le rg ic  pa t ien ts  to  be ta lac tam ant ib io t i cs



but wi th negat ive skin tests,  BAT was posi t ive in
39.1% of the cases with a speci f ic i ty of  93.3%. CAST
was posi t ive in 22.7% of the cases with a speci f ic i ty of
83.3% and CAP showed a sensi t iv i ty of  21.7% with a
speci f ic i ty of  86.7% (table l ) .  The associat ion of  the
three  techn iques  a l lows d iagnos is  o f  60 .9% o f  th is
group of  pat ients wi th a speci f ic i ty of  70%.

tsAT" *eST *nd #AP
i ln  pmstamiso[  a t tergy

In 1 1 of the 26 patients, BAT was positive whereas all the
controls were negative. Sensitivity of the technique was
42.3% and the specificity was 1 00o/o for a cut off point of
basophi l  act ivat ion greater than 5% and a st imulat ion
index (Sl)  greater than 2.  Assuming a prevalence simi lar
to the one of the betalactams (o/.), the positive predicti-

ve value of BAT is 100% and the negative predictive
value 99.4%. CAP was negative in the 17 cases tested
and CAST offers a SE of 52'/o and a SP of 90%.

The associat ion of  BAT and CAST al lows detect ion of
76% oî the cases, whereas the combined use of  BAI
CAST and sk in  tes ts  hard ly  inc reases  the  d iagnos t ic
re l iab i l i t y  {76 .9%\ .

m A T  a n d  C A S T  l n  N S A B B
h y p * r n e n s i t i v i t y

In  the  BAT tes t ,  asp i r in  as  a l le rgen showed a  sens i t i -
v i ty of  43.3oA, a speci f ic i ty of  100yo, a posi t ive predic-

t ive value of  100% and a negat ive predict ive value of
99.4%. For the other NSA|Ds, the sensi t iv i ty and spe-
c i f i c i t y  va lues  were  respec t ive ly  fo r  paracetamol
11.7% and 100%, for  metamizol  1SYo and 100o/o,  for
d ic lo fenac  43 .3% and 93 .3  % When cons ider ing  the
four  NSAID,  the  g loba l  sens i t i v i t y  ra ised  to  63 .3%
whi le  spec i f i c i t y  93 .3%. l f  the  number  o f  tes ts  i s  to  be
l im i ted  fo r  p rac t ica l  reasons ,  the  combina t ion  o f  ASA
and d ic lo fenac  a t  two concent ra t ions  y ie lds  a  sens i t i -
v i ty of  58.3% and a speci f ic i ty of  93.3%.
CAST showed a SE of  38.3% and a SP of  76.7% (glo-

ba l  va lues  w i th  asp i r in ,  paracetamol ,  metamizo l  and
d ic lo fenac) .
The assoc ia t ion  o f  BAT and CAST in  th is  g roup does
not  inc rease the  d iagnos t ic  re l iab i l i t y  o f  BAT.

f f iepr *d  u*  i  h i  I  i t y

The reproduc ib i l i t y  o f  the  techn ique is  very  h igh ,  i t s
in t raassay  var ia t ion  coef f i c ien t  be ing  O.A9 (p<0.0001)

fo r  be ta lac tams,  0 .99  (p<0.0001)  fo r  Metamizo l  and
0.92  (p<0.0001)  fo r  NSAlDs.
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The in vitro diagnosis of drug allergy is a diff icult pro-

blem that has not been sat isfactor i ly  solved up to now.

In the diagnosis of  late al lergic react ions to drugs, the

lymphocyte transformation test (LTT) shows a sensiti-
vity of 60 and 70ok for betalactam antibiotics. Provided

that a correct  c l in ical  d iagnosis is made, th is test  can be

a useful  tool  in th is low prevalence group of  pat ients

with speci f ic  late react ions to betalactam. But prol i fera-

t ing cel ls may not be the ef fector cel ls and a posi t ive

LTT could only s ignal  a previous contact  wi th the drug,
immune memory or prol i ferat ion of  regulatory T-cel ls.

Indeed, as T-speci f ic  memory is necessary for  the pro-

duct ion of  ant ibodies by B- lymphocytes,  cel l  prol i fera-

tion is not specific of delayed-type hypersensitivity.
Specific cytotoxicity assays would be necessary to

conf i rm that prol i ferat ing cel ls are the ef fector cel ls.
The sensitivity of the LTT for the detection of drug sen-

si t izat ion could be improved up to 92o/o by the measu-

rement of  re leased inter leukin-5.  The expression and

secret ion of  other cytokines such as |FN-gamma and

lL-10 was less consistent ly and had a diagnost ic sensi-

tivity of 36 and 50%, respectively. Microarrays are a
promising new technical  p lat form to look for  better

markers which can be used as a read out in the LTT and

other  s imi la r  assays  and to  s tudy  pharmaco log ica l

interact ions between drugs including cytokines such as

in te r fe rons  and the  immune sys tem (21) .

Regard ing  the  d iagnos is  o f  immedia te  type  a l le rg ic

react ions to betalactams, previous studies suggest

that in v ivo tests,  such as skin tests to penic i l l in,  ben-

c i l p e n i c i l l i n  G  a n d  p e n i c i l l i n  m i n o r  d e t e r m i n a n t s
(MDM) could ident i fy up to 95% of the pat ients wi th

betalactam al lergy (22lrbut in recent years,  amoxic i l l in

has  to  be  added to  the  sk in  tes t  a l le rgens  used (23) .

According to some authors (241 negat ive skin tests to

PPL,  benzy lpen ic i l l i n  G and MDM a l low a  sa fe  admi -

nistrat ion of  penic i l l in.  Nevertheless,  at  least  5% of the
pat ients wi th posi t ive c l in ical  h istory and negat ive skin

tests have a posi t ive resul t  in the provocat ion test  (23).

ln v i t ro tests that  measure speci f ic  lgE to betalactams

do no t  con f i rm or  ru le  ou t  the  d iagnos is  o f  th is  a l le r -
gy  in  a  h igh  percentage o f  cases  (25) .

Flow cytometry and part icular ly CD63 detect ion in

act ivated cel ls has been observed to be useful  in the

d iagnos is  o f  var ious  a l le rg ic  pa tho log ies  (26-29) '  l t s

h igh  re l iab i l i t y  in  the  in  v i t ro  d iagnos is  o f  lgE-med ia-

ted  a l le rgy  to  Der  p ,  Lo l  p  (30) ,  cypress  po l len  (31) ,

la tex  (32)  and food a l le rgens  (33)  has  been repor ted .

In  50% of  the  pa t ien ts  p resent ing  be ta lac tam a l le rgy

and posi t ive skin test  we observed a s igni f icant baso-



ph i l  ac t i va t ion  a f te r  incubat ion  o f  the  ce l l s  w i th  these
ant ib io t i cs .  In  pa t ien ts  w i th  be ta lac tam a l le rgy  and
negat ive skin test ,  BAT shows a greater diagnost ic
rel iabi l i ty  than CAP and CAST. The associat ion of  BAT
wi th  spec i f i c  lgE de terminat ion  in  a l le rgy  to  be ta lac-
tam ant ib iot ics al lows diagnosis of  65% of the cases.
Other authors report  too the combined use of  BAT
and CAP/RAST wi th  s imi la r  resu l ts  to  ours  (29) .  When
we associate the three in v i t ro techniques (BAT, CAST
and CAP),  the tests al low detect ion of  60.9% in th is
group of  pat ients wi th a speci f ic i ty of  70% (341.

In  the  group o f  pa t ien ts  w i th  metamizo l  a l le rgy ,  BAT
presents a speci f ic i ty of  100% and a sensi t iv i ty of
42 .3% (18) .  lgE-med ia ted  reac t ions  to  p i razo lones  are
the  second cause o f  d rug  a l le rgy  in  our  env i ronment ,
and is f requent ly rather severe.  Up to now, the only
tes ts  ava i lab le  were  the  sk in  and the  provocat ion
tests,  which entai l  a r isk for  the pat ient .  BAT and CAST
are the only in y i f ro tests that  have proven their  use-
fu lness  in  th is  pa tho logy  and tha t  a l low to  avo id  per -
formance of  provocat ion tests in a high percentage of
cases. Association of BAT and CAST detects 76% oî
the  pa t ien ts  w i th  metamizo l  a l le rgy .

No o ther  techn iques  a l low detec t ion  o f  a  sens i t i sa t ion
to Metamizol  in v i t ro,  or  to many other drugs such as
h e p a r i n s ,  a n t i b i o t i c s ,  o m e p r a z o l ,  c o r t i c o s t e r o i d s ,
muscle relaxants.  etc.

There  are  few s tud ies  in  the  l i te ra tu re  tha t  va l ida te  the
rel iabi l i ty  of  cel lu lar  in v i t ro tests in drug al lergy;
among them the  ones  per fo rmed by  us  and o ther
authors  (17 ,  18 ,  29 ,35-37)  repor t  the  sens i t i v i t y  and
speci f ic i ty of  BAI as wel l  as i ts rel iabi l i ty  compared
wi th  o ther  techn iques  such as  CAP and su l f ido leuko-
tr iene determinat ion by CAST.

Our resul ts conf i rm that BAT sensi t iv i ty is greater than
CAP (speci f ic  lgE determinat ion) in betalactam al lergy.

ln NSAIDs hypersensi t ive pat ients,  BAT is an in v i t ro
diagnost ic test  wi th very high speci f ic i ty and a sensi-
t iv i ty of  60-70%, wel l  correlated with posi t ive chal len-

BL allergy with
+SKT N=69

ge tests .  As descr ibed here,  i t  cou ld  be of  def in i te  use

to  t he  pa t i en t s  (20 ) .  l t  w i l l  enab le  w i t h  no  r i s k  and

inconven ience  t o  con f i rm  the  c l i n i ca l  d i agnos i s  and  t o

avo id  p rovoca t i on ,  i n  a  s i zeab le  number  o f  cases .

When negat ive,  however ,  i t  does not  a l low to  exc lude

NSAID  hype rsens i t i v i t y  and  p rovoca t i on  cha l l enge

rema ins  necessa ry ,  i f  c l i n i ca l l y  i nd i ca ted .

BAT  shows  a  h igh  rep roduc ib i l i t y  and  t he  bes t  sens i -

t iv i ty  and spec i f ic i ty  va lues of  a l l  th ree tests .  In  any

case,  we can af f i rm that  the assoc ia t ion o f  BAT and

CAST i n  be ta lac tam and  me tam izo l  a l l e rgy  and  t he

use of  BAT exc lus ive ly  in  hypersens i t iv i ty  to  NSAID

are usefu l  too ls  in  the in  v i t ro  d iagnos is  o f  these
patho log ies and a l low avo idance of  provocat ion test

i n  a  f a r  f r om neg l i g i b l e  number  o f  cases .
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Metamizol allergy
N=26

NSAID hypersensitivity
N=60

BL allergy with
-SKT N=23

BAT SE%
SP%

CAST i SE%
SP%

CAP SÈ'"
SP%
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93.3
4i.i
83.3
si,a.l
83.3

3 9 . 1
93.3
22.7
83.3
21.7
86.7

42.3
1 0 0
52
90
0

63.3
93.3
38.3
76.7
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